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PROBLEM TO BE SOLVED: To maintain a steering feeling of a driver 
excellent without unnecessarily deteriorating a follow-up performance of 
a motor with respect to a control command value determined in 
accordance with a rotating operation of a steering wheel. 
SOLUTION: A brushle^s motor 1 1 is controlled in accordance with a 
steering torque detected by a steering torque sensor 1 5. A sensitive 
region determination part 31 determines whether or not a running 
condition of a vehicle belongs to a sensitive rejgion (a region in which the 
running condition is high speed running and in a low steering speed time, 
and a driver feels a steering feeling sensitively) based on a vehicle speed 
and a steering speed. Based on the determination result, a modification 
of a control mode of the brushless motor 1 1, such as, the change of a 
control gain, or the changing over of a presence or an absence of 
correction by a non-interacting control correction value or a pulsation 
torque correction value, is carried out. 
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L TflJBi^— * (Of^Sj £ i!uE&5£ £ *xfc»J»*t<frffifcjS 

m^y—^r y >?mmiz.*>\,>x, 

t &%FMk^zmm<Dm»'<y—x : TT y y^ga 8 

/^y-^^r y :^3SBfc*3^-c\ h9E»j»ib«XX# 

^y^rryy^iCM^ i«rE*y»*B«*J5^ 
at** Mi2^i^a{-ct5fij^i^crm©j ; e--^(->?f 

s<v-^t y v^«Bi-*5i,*-c\ «rE«l»ffi«*35# 
a«\ ifimmfe^mckzmfe^focxmm^—fizft 

[0 0 0 1 ] 
[0 0 0 2] 

3 2 9 7 9 9#^«tc^Sttrv^J: ?tC s K 

/u(o mmmt \z& c x mni^e - ^ & $m-r z> tz 

IWt, fl»E»W*tt3t«»-=e-^ofPftttffiS:7 
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[0 0 0 3] 

<Dmk\z&v s 0TmmmmiEm^^tti:oxm^— 

[0 0 0 4] 

[$g9§<£>8ll*&] iERgHt-Wtoi-S^feJc/jj 
y y ^«:ftff{:«o i 5 I: lfcii^7-^r7 y 

30 ms&mm-tz w ^ 

[0 0 0 5] HuEg^^rii^-rSfc^tc. **^<o«^ 

c r m m * - ^ co n ^ m -r z it <d urn ft ^ 
srtfta-rs^HBsiai^©^. fuE^m^nAcmid^-^ 

M»f gt^f ^ffioBt/^-^fry y^8t 
[0 0 0 6] rco^ s BftE0fS<o««i±, 51 

EW^afi^jft&^aitt/^^ hvKoieii&iistcfScx 
[0007] m&<D&oicmf£Lttmn\z&\,^xte, 

50 *iJ^aXt5»J»ffi«S3E^a^ffltcJ:9, *f^<o* 
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3 

- v is?*%mz.$k^ t *>x% 5 D 

[0 0 0 8] fi9IB*Jffliffi«a!5E^©^ < t5#J«HB 

t&x$, mty^-v tteZo -*\ mm 

[0009] Mmfflfflmm^^&izxzmmn 

mmm^m^^^^^xmrn^-^^mm-r^ ztiz 

®mx$z> 0 — mm<DMiftm*mumfe<Dmmz. 
&ft&z&mcxzz> 0 

[ooio] mmmmmm^w^mzzzmfflm 
m^(D<&<oMki,xte, mmmnm^^&t*K 

m<Dfeftttnfrffimmi£<vmmzmirzm&iaz. mm 
h^^miEm^^xmrn^—^ zmm-tz r t iz £ 

j-v i/?<Dmt*mmx%z> 0 mfficDfeftytm 
tfmmm7£<Dmmcm£^^M&^^ mm b^^miE 

ffim&(Dmw<Dtzfr<D#?r$$:mmxz % mmmmm^m 




(3) #HP] 2001-18822 

[0 0 1 1 ] 

mw<Dmm<Dxm] a. mmmmm 

i-£<t. 11 in, l^^^lg^^^omB]^^C7-^ 

[0012] z&mm^y—x^T v ^ymwte, m,m 

yi/u^^-^l l$riitl/>-5o ^ 1 

i k/h 2<nmm&mz&z>mm<D&mz. 

10 ttl.XTi'X bJj&tt$--rzh<VX\ *:<D\E\m{cfcCX 

mm*ftmm^xmwi-rz>?'( * y ki 3^^^^ 

4>tC*>T nzy Kl 3tcT^(crg^^tvfc^ttl 4(C 

tis ymm^ 1 4 (cf^-rs^ h/u* ^tHtri^ 
—^11 1 1 ^ni^^ai-r^fc^o 

20 i i (DiHiteT-coiHi^^cr 7rX2-ro{ite<D^/ c e-5 2 

[0013] y^i/isx*— ? 1 1 <D\E}fc&$m-fz>ti 

m*Tis* bft%t%U2 1 , mU^ff^2 2^t^^ 
U2 3^rilx.TV>5 0 S^T^ h^tflt^2 1 S 
^ h^^ir^f- 1 5frh<D&ffc h^^23Lt^j^:^ir>1^ 1 

m^\^tzfrr>xmv-rz>k t h^mmv <om Ltz& 

4(D\mm^M^^^ti^M^^tzm^b^^^ 

^?*mn*tz>^kic£*)m'&b/i>?T*&f\-w^. m 
^mmfcTzn 2 4 i:«t5 0 
[ooi4] m^mm.^u 2 4 fi, huih^ b^^ t 

40 ^«^Id*, I q*fi, ^ i/U^^ — ^ 1 1 <D[Hl&?-_h 

ffi^r t> a^ it mm^mm 1 d*, 1 q*^ffiiE ur m^-r 

So ^»J^^, ^7f!J ^iEM^rA^J IT, /<^fytE 
«ds i£ v & if tc ii «ltt%«JWi <d it ft iz. d ®iR X* q 16 
»^««tld*. I q*£M!E-#-3 0 
50 [0 0 15] #JEttIE*4x*:d«i2&t^qtt»^«atId 
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# 



5 

*, ( I Q*n&W1$ 2 5 , 2 6lCW«&*tt. »»«2 5, 
2 6(1, dtt&t/qttJg^«8Sld*, Iq*^f>dW^t^ 
q ttfttbStft I d, I q**Jh,«x«»"*-<5 - t \z X «) H 

^fitA Id, A Iq^ftULT, J£fflft£fHfPflS (P I *J 

mm 27, 2 8i:««t5o it«a»wjiai» 2 7 , 2 

8f4, H^ffiAId, A I qS:fflv>fcTB»l , 2 CD^® 
tf>^fT(-4 9, dffc&tf qtof&ttJSa Id, IqdSdtt& 
& q tt«*«8E I d*, I q*(Cii^-T 5 i^lCd tA&tf q 

J 0 0 1 6 ] 

[fell Vd*=-Kp- A Id+Ki- J A Id dt 
[0 0 1 7] 

l$k2] Vq*=-Kp- A Iq + Ki- S A Iq dt 
[0018]flWSRl. 2*<Z>«*Kp, KU4, «»* 
2^P>itffil«»»J»«2 7, 2 

*ft*h*ftS«cR«S;K,S. JBJ£««ffl£» 3 l 

*w^i«jK*tTtt»cfcora«^>K/u^iEi»a[ 

roj Sr*tf«v^«, f/j:t)*)ligf^M7^ 

(£, W^^i^ILti^^^Mtato 
T*fc5 0 rco«*&««E4sij^S5 3 if4. Hi 2 K^-f 4 5 ft 

1M 7/5^<7)^:3gv^t/m3z&-r5^ r ^'>u^^— ^ 1 1 

u*-=e— * i i (i^fB^v KA- 1 2 LTHHtei-S 

[0 0 19] «»*^ffl3 2(4, «»Kpfc ttj|45 
2offiKpO, Kpl (KpO>Kp1) £|EttLTV>6£ £ fe 
(c, fl**Ki ^ 2o{fiKiO, Ki1 (KiO>Ki 

1) ^lEttLT*^, flSJe««¥U£flS3 llcJ:0*H^ 

3&Kp, K i t LTKpl, Ki1SrJt*tJ«5)'«iJ»«2 7, 2 
8 fc*ix-e*uttJM-So «I6*«*»JS«3 li^J; 

^(c(4, «»Kp, KitLTKpO, KiO£JtM«#*J» 

a 2 7 , 2 8 ic*tt-en«iei-s. 

[0 0 2 0] dtt&tfqttS^aiEVd*, Vq*(4, ^ 
»MWiIE«H-]|C«3 3&ai|tim3 4, 3 5{C4*9, 
dfft^O J q$ftMlE^mi£Vd*\ Vq* , |-*HESiXT2 

Mff-gS5 3 3f4, dlftSLtKqtt^mm^ Id,. IqRXfim 

m^<D^mm<o\cm^^x. dtt&^qtt»^«EEvd 

*, Vq*(0^:i?>^*^F*#J»*jEffiGj • La- I q, - o> ■ 
Ua+La- I d)£ffH(i-3o 4*5, fiftia^ > ^ * ? > x 
La&tfi&3fc0a(4, ^fc*fcknfc£«-C*>5 0 ^JlSfl 
3 4, 3 5(4, dtt&tfq Vd*, Vq*^?,* 




(4) 4$M 2001-18822 

^F^ftUWffilEfiai ■ La- Iq, - <o • ( 0 a + La- Id)£r-t 
tt-ettKJti-artlcJiO, dttS^qttttjEffi^«EE 
Vd*' = Vd*-co - La- I q, Vq*' = Vq*+ wd^a+La 
-ld)«r»fflur, 2 ft/ 3 ffiftCKXatt 3 6 tflbK-f 

[0 0 2 1 ] 2ft/3ftjffi«£#|»3 6(4, dtt&t^q 
ttffijEffi^mffiVdV , Vq*' &3ffi«*«flEVu*, Vv 
*, Vw*lC^ftLT, l51«|feLfc3ft*g<£WEVu*, Vv 
*, Vw*4:PWMSE«4«3 7Jc«»i~S 0 PWM1 
70 JE3§3e£1$ 3 7 (4, 3tS^mffiVu*. W*, Vw*d*j-/£ 
LfcPWM^mEEff-^UU, VU, WU^-f V^-^IeI^3 

m&m^w, vu, m\z.M^tz3n<ommmmm^v 

u, Vv, Vwt8±Lt, I^Mi^m/Eff-^Vu, Vv, Vw 
£ 3ft<7)jS!j^®^&£^LT^ ->i/;*^— ^ l l d^: 
ix«x«l&i- 6 o 3 ft witn^m«cK ^H©2oi: (4m 
»tyf4 1, 4 2*SK*t€>JX^ #««-fev*4 1, 4 

2(4, ? 1 1 3te<Dmmm$L i 

u, Iv, Iwwno2o(OlEMlu, Iw^fflL 
20 T3tB/2tSJffi«3E»«4 3(Cffi^i-5 Q ^<D3m/2 

nmmx&&4 3(c(4, ^ik^4 4(crHfjis^aiii!i^m 

ttTV^o 3tB/2tBJffi»S8lW4 3tt, ^^L^c^3tS 
1taii5^«^Clu, iv, I w£2t@Oditt&U<q(fr|&m 
««Id, I qlc^t^o 
[0 0 2 2] £fc, (Elte^-feVlM 6^^(02 tB^/u^ 

&m&&4 5(4, flftfB#^/U^^Hf-§-^S<5v>r^7^ 

4 6 (cftftti. ^iiS^m^S 4 6 f4, t^ft 0 $r«c5> 

L, JUciJ; »9lHieT-(0^rfiJ<0|Hlg«:^Lrv>S tot 

te^^y v >ymMRxf 1 6<D&mmiz£ 
[oo23] ±mmf8,<nmnfflmmm&. &m-t^-v- 1 

4, 16, 17, 4 1, 4 2&tM ^|HlK3 8 

rt)«tv^\ ^HJ6^«§(c*3v>r*4^-r^n=i>eaL— 

hP^O#lH52 1 — 2 8, 31 — 37, 43 — 46(4, ^ 
o^7«a ^«i^^^fti5i: 9(-ftoTV> 
5o Lfc^ot, ftityfU, 16, 17, 4 1, 

so 4 2ti*b<Dmtom-%n, m^<o^>rfv y^u- b (-^ 
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[0024] mc. ±m<D£ ? {cffi&^fcmmMMM 
0»*f£i-5*. z-nmmvkm** << * y ki 3tcea 

StiTWny Kl 3 0tti»*f6jw»»|cJ:i3S(r«t^»ie 

* 1 i&nMummmx-s: vv-#mw&Hxmmmt 

b/uf^fcCtzTis* b h/^Woy Kl 3£|gl& 

[0025] r<o«»fM»3S»tcj:5^— ^«J»tc*5V^ 
Ttt, S*7^hMI^2i, MUfctfjKB2 2 2fc 

T*^^(Df&(0^ir >"HfHC£^ d Ifc&tf q $6 
HH*««tId*, Iq*^t5 0 ^tt, 8lgffl52 5, 
2 6, tt;««»»JW«2 7, 2 8, 2ffl/3ffiffi«3E« 
SB3 6, PWM«JEI8^«fP3 7&t/>f 3 8 

^ lltyf4 1, 42, 3 *B/ 2 tBffi«S£»a$4 3 

q«8lffl«SEld, Iq£fflV>T\ Wlfcffl«*Id, Iq^ 

^v-u^-=t— l^t^frh/u^T* (^t^h/u^T*^ 

Hit Y)V$) ^c^Lv^ b/u-^T*lH]fei-5<J: M^v'l' 

i i ^wt6o rco^, #^#*j»«jE«: 

tfS^3 3M^3 4, 3 511 d, qttrat'fi 

7, 2 8^P>Odtt&U?q*hiS<&«EEVd*, Vq*£ttfjE 

[0 0 2 6] r«7)J;9W-«», JtM»#SJ»8B 
2 7, 2 8W\8»JMB2 5, 2 6^i»ttAId, 
A Iq2fctf«»3g£»3 2^P>^>«»Kp, Ki£/JlV^c 
±E*1, 2<7>S*<Z>SSfTfc:«fc 9, m^m/dEVd*, Vq* 
«r«-*i"So — A£«tt¥U3£j»3 im 

Lfc^oT, «M^3 2^liiESSl:fiJI^5# 
«Kp, Ki 2 7, 2 8C«fS 0 r 

Kp1, Kil^tKp, Ki£ LX^H^HmffeZH. * 

iOjft^RKp, KltlTM^Wo wtt&OlCKpl, 
KM, KpO, KiOfi, KpO>Kp1,S.t^KiO>Ki1(7)#g| 

[0 0 2 7] LfcaSoT, SCWOifetT^ffi^jBje^^ 
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8 

sO-fcl&KWtfeZHZZ- tlcteV, SMy^X/i^ 
^SUc/g@ ifc/yyi/^^-^ i i \z£z>Ti/x h h 

mfc7 4 — V i/?i£UMkt£*> 0 *Fj<Djfe?T:RiB 
*s«««lclS4v^l:f4, ;/ 7 u l i 

[0028] /«c*5 % ±ia»mifi»iig^*5^rtt, ^7 

SEfM»^ >T v£r 3 «S£l±l:9) 9 Ifex. 5 <fc 5 tc L T J: 
V\> wCOf^ 0 2^«j»^i-J;9^ffl8ElB/S**<z> 

20 [oo29] b. i2 mmmn 

*fSW^2Hlfi?gll6^ov^THaa*-fflv^TiftW 
•TSi:, H3ttl^»2l!16»jB«cffi-5tl«i^i7-^'7 l r 

[0 0 3 0] C^2^J6^ffi«C*5V^Tfi, ±E»1H 
J6^HB^^*tS«»*^»3 2«r»J»Lr. «J6««¥U 
^§P3 1 fCj;S*J^3e*^^»»J»MjE«[tf3«[aJ3 3 
lcar<£5*cLTV>5 0 ^^MWWiEttW-^tt 3 3 

tt&t5qttffl<z>*^fM»MjEiBa>-La- iq, -o>-(* 
J(? a+La-ld)«rlt«8[»»l8«2 7, 2 8 dttlfc 
T^qtftJi^mffivd*, Vq*lclni*"*-**»5d*trft|»-f 
So ^*5> ^<OWi&, ttMm#MW& 2 7 , 2 8(C*5tt 
5d»Mqiffi*fBEVd* f Vq*<z>tHftc*3*tS«» 
Kp, Kitt, ^*5)ft«>P>ttitS«-efcSo 
[0 0 3 1 ] Aflcfttcfi. *p(0*fTtt«S^JRJCS««Jc 
*^F*»J»«jEfiff*[aB3 3«^ctSd 
ttat^q(Hiffi<o*T*»J»«iE4Sco-La- Iq, -o>-(0 
a+ La- I d)<Dff3§^**ikLT, WIE2 oro*^F*fW» 

MiEfi^ roj , roj tc^-rs 0 rtita^ 2*g 

40 /3MM«3 S^tt^^ttSdttSt^qWffiiEJi 
^m/EVd*' , Vq*'tt % d«&t5qttm^«EEVd*, V 

ft*s, HBR^tt, jS»«fB34 f 3 slciSKS&lt^ 
[0 0 3 2] 

[^C3] Vd*' = vd*= — Kp- A I d + K i • J A Id dt 
[0 0 3 3] 

[$C4] Vq*' =Vq*=-Kp- A I q + Ki • J A I q dt 

[0 0 3 4] -^T, *KO*fT«ffi3&S«lS*«^JR$* 
50 V^^iCd #^P*»J««iEfl[tHI» 3 3 tCT d $&RTf 
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qttfflO^T^SJIttWiEficD-La- I q, -co-Ua+La 
• I ^^-ttt^fttftWStt, »*»3 4, 3 5(CTit#J 
«»SJ»«2 7, 2 8^b<OdMUtq«lS^EVd 

Vd*\ Vq*'tt, TIB* 5, 6lZ£Vm£*Ltii><Dkte 

10 0 3 51 
Ilc5] 

Yd*' =Vd*-o>-La- I q 

= -Kp- A Id + Ki- J A Id dt-co-La- Iq 

[0 0 3 6] 

[*6] 

Vq*' = Vq*+co-(<f>a+La- Id) 

= — Kp- A I q+Ki ■ J A Iq dt + co • ( <t> a + La- Id) 

[0 0 3 7] rcoi^ic, r<7>fg2llMm(-:fc^T 

WJWMiEffiwLa- Iq, - co • ( <f> a + La- I d) £r^£> 
ft^T^^v-u;*^— * 1 l&MWi-Srtlcfcao * 

T*WJWMiEtta>-La- I q, - co - ( 4> a-h La- I d) 

[0038] tr^r% ««a e roj fris< r 
roj j&m&'&mmi-ztiiifvmmizxy) , sacao^ 

6 0 *^P*WJ»«IE«:<»-La- Iq, -o)-(0a+ 

La- I d)(DfhK(CioV>-Cfi^^v^U^^ — ^ 1 l<7)£iii 

•Iq, -o)-(*a+La-Id)^Mt4»), *^P*»J» 
ffilEjif co- La- Iq, - a>-(0a+LaM d)5rgt*dtt& 
lM**«:E*f*«EEVd*\ Vq*'^yf>^SrierL 

[0 0 3 9] -(OfB2Htt^«B(CJ;tb«. m 

tc*T*«J»lfjEfiaj-La- iq, -co-Ua+La- Id) 
^^V^7v/^^-^ 1 1 £ftHWi-<5a>X\ ml 
fBd|ft^:a ? qlftffiIE^mi£Vd* , , Vq*' 0>*^*f-ls# 

■ Iq, -co-Ua+La- I d) MBMS LfcStSWT^lcft 

^^WWffijEIBw-La- I q, -co-(<f>a+ La- Id)£r 
n*(diMqWlE^lIld* ( Iq*\ d«L& 

t^q*im^mmvd*, v q *) tcat-ra^^u*^-* 




(6) ftffl 2001-18822 

[0 0 4 0] &*3, ±IE!B2 3IJ6»«Bf^i>rtt, Jt#J 

»»ffl»«2 7, 2 8^*3JtSa3S{CflJffl$tt6«*K 
P, Kitt3£»£Lfcas, ±IE^l36*«ffi<z>»&tl^« 

2tciT^^$nfc#^Kp, k i &&mm&fflWM 2 7 , 

2 8 t-^«&i-S <fc ? fci-*U;f J; V > 0 

/t7 [0041] c. 83 nmrnm 

[0042] z<Dfg3mmmmiz*5^xtL ±mmm 
mmm\z&vzmm$LU3 2\znx^xmm v^miE 
4 7 ^|gft ^tir^ d , ratnnas 4 7 

lqr&tYW-tZo roj|R»h^^MjEfiIqrtt«JMBJ4 
8Ul{ft££*U RSt3(E6B4 8tt*g*«S£*^«|5 2 4^P J 

20 <z> q **}t^«^ i ^ h mumm v^t «jeh: \ qr 

W-tZ ^ttz£ *) q Mft^ttilE I q*«r«jE LT«»«fP 2 
6^«»-T6o ft*5, ltW«»#J»« 2 7 , 

2 8K*5tt5 dtet/qtt^lUVd*, Vq* coffee 
*5tt*««Kp, Kite, ^«>jfc«>P>4xfc^Slft-C*)So 
[0 04 3H1 hA^ 4 7 (i. lffllE*l5£ 

»*fciiDx."C, «ftft3E*«4 5^&tfo««cA e&x*3 
mm h^tffiiEW. i qr^Tisi^ 7 (ofe%<nmm^& <o %v 

U^^(-te, Mlb h/u^ffiiEM Iqr^ Toj tc^-T 

So 

[0 0 4 4] 

[IS7] I qr = Kro- Fo( 0 )/Kt+ Kr1 • F 1 ( 6 ) • I q 
/Kt-Kro-Kr1-Fo(0) - Fl (0)/Kt 2 
[0 0 4 5] ^|E*7 4 , C0 h/lo?&$CKtRX*mm h/l> 

^«jE«W-K»4 7^*|B«t*ttrv^^»T?*>5o 
^fc, flRlfth/l'^Bi*Fo(0) > FHemH&ld^oT 

[0 0 4 6] ^(Opiljh/l-^ffiiEftIqr^ot/>rfl§!^(C 

j») lq*s roj (Dm&lCtetfZf&ft h/P 
^) Kro-FoCe)^, q(tt«SIEl q^«tSfig» (y^^ 
/i^h^^) Krl-Fl(O)- Iqt^P>>fc5 0 pjfife 
^Kro-Fo(e), Krl-FKO)- IqS:ffiv^6t, Mtb h 
/^AT(0) teTIBiS: 8 cr> x b (-* S 5 0 
50 [0 0 4 7] 
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// 

I^C8] AT(0) = Kro-Fo(0) + Kr1-F1(0)- Iq 
[0 04 8] £i\ = h/U^Kro-Fo(0)(C^j"f- 

ifrl Otv^tt^ I qo>|r4-^5r ^(CJ: <9 
[0 0 4 9] 

~[$C9] T (0) = Kt- I q+Kro-Fo(0) 
[0 0 5 0] 

JSlO] I qo(0)= I q-Kro- Fo(0)/Kt 
[0 0 5 1] &\z % V yTVuh/u^Krl-FKfl)- I q£ 

HufSm^ I qoSr/fiV^TTfEScl 1 (Oi 9 id* £H5 © 
T\ I qo<DRfr <9 (CTIS^C 1 2 -C^-r«8lt I q1 

[0 0 5 2] 
[mil] 

T(0)===Kt- Iqo(0)+Kr1-Fl(0)- lqo(0) 
= Kt-Iqo(0)- { 1 + KM- F1 (0)/Kt} 

[0 0 5 3] 

[tl2] 

Iq1(0)= lqo(0)/ { 1 + Kr1-Fl(0)/Kt} 
^lqo(fl)- { 1 -KM- F1 (0)/Kt} 

[0 0 5 4] ^Lt, ^(Dmi 2lCm=ZWtl OlCXQijk 
£HfcIqo(0)£ttAlhh,^ TIE»l 3j&s*j&»tb5 0 

[0 0 5 5] 

[^1 3] iq1(0) = Iq-Kro-Fo(0)/Kt--Kr1- 
F 1 ( 0 ) • I q/Kt+Kro-KM- Fo(0) -F1(0)/Kt 2 
[0 0 5 6] Lfc^oT, *B^««EIq*«rttiEt*5^«) 

jiiEIIqrWii5. ft*5. rojRth hyu^«jE« I 
qr^BBrS»LV^R^tt, BBA6 3^ft««Hffi¥^X 

[0057] ^^>lkt* % ro»3H*?K«Btcj:ixtf, * 
tgEffilqr^^T:/^^;*^— * 1 l^Jif^^ 

, ^7 v-U^^E—^ 1 1 tCiSJ^ffij f*/U*CZ>3g 

/u^*KEKlqr«r**ftlf^-e^9^^*— ^ 1 1 
*tjE«Iqr**J|[-rs^Sf3&sft<ft* Q *iC®S|5 4 

ARtb h/u^«jEtt I qr(Z>*Mt<7?^c«)(Ol*BB«: 
MKn*«\ JB^h/W^T* (»*«« Id*, Iq*) \CM 

[0 0 5 8] fc*5, r«>»3*16»«fc*3V^rt>, ±12 
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±eftlX*»tt0ttftB£tt3 2(CT*3t*ixfc 
«RKp, K i Srtt; Mff^MfliflS 2 7 , 2 8lcMtSi 

[0 0 5 9] rtO»3|«fiJgffi^*5^-Cf±. ft=F 

JO MlftlcHU *P^*fT««8^iBJe**tc:JR-rs»& 
^ JR S * V £ "C«J»ffi« & ES'J L ft o & , _hlE 

-T S «c tt#^F*«l»M jE« J: 5 »IE *r fffc to v * 

[0060] a. m4mmnm 

i-S. ^(7>|B4lS«JKS8fi±IE!B3lM6^ffi^w^« 

[0 0 6 1 ] MI&h/^ffilEMffggM 7 

tt> 3 1 ^iS*J^«*tftiSSa> fcfcl 

S<5v^TJlR»h/u^«jEfiIqr*tH|[-f-5o Su^jfefT 

ffl I o> | 36S0f3eO«/J^ £ i^_h ( I <o I > £ ) Xfrtl 

Mtb F^^MjEM I qrteTIEifc 1 4(7)^co^fri- 

[0 0 6 2] 
30 [mi 4] I qr = — a -sign(co) 

[0 0 6 3] fcfcfU BUfSmi 4f^4o^T. afiiEcT)^ 
tt'fc^ sign(a>)fi, AiSSco^jEot^ r+ij t 

itffia) coffe^lS I co I tfBr£0lk/JHI f ( I co I < 
e) "CfciXtf, JIR»h^^«jEffl[I qrfi Toj t^^$ 
;ft,5 0 wiXtt, ftii«a)0Di(6>l*fi I co I tf5 TO] ifii^cT) 

/h^ftffii:ft5<b#tcii, ftXAatf roj tr^^^K 
»LrBulS» h/u^ffiIE{i: I qr^N^^^^rjg* -f 

[0 0 6 4] *^^*firJK«*s«lCffl«^JRL-C 
^ftl^^fdfi, JDR»h/u^«jEffl:iqrtt TOj {c^:^ 

[0 0 6 5] Lfc^ot, r<7)^4^^ff^(^^o^T 

m<oMftftffitimffcmmzmvx\t^m&ia^ m^m 
sK»£tt2 4^e>m^$Hfcm^m« iq*r±, ^k$p4 

8(CTIq*-lqr (= I q*+ a *sign(co)) fc^IE^ixT 
50 oTtt, a •sign(<o)-e*tjESr*n^.XV^5^, rcDffiiE 
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1 1 &mw-rz<ox\ mm vfrtmEm&nn* i 

*, Iq*) lc*tt5^7Vi/^*-^ 1 10>ilffc«:&& 
[0 0 6 6] &:fc\ r^)»4*16JKJB^*3V^Tfc. ±f£ 

p, Ki J: 9t-LTtctV\ #^F*»J 
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[n i ] *«^<o« i mMMm\z&z>mm'<y-*"r 
t y >^3e«o«w&Ei-e*)S 0 

[HI 2 ] t ^nM^SSSrKWt 5 

mwmx&>z> 0 

[13] *«w«>« 2 mmmm ^ z> mm^ v—^v- 
r y ^^K«^«n»ia-c*>5o 
[14] ««no«s. 4*»*tB^«5m»^i7- 
io y >ymm<D9Utomx**>z> 0 

11-/7^^^^, 12-*R^yK/K 15- 
SM6 h/i^-fe^iK l 6---[iJi|fe^-t?^-y\ l 7---<:3gir 
2 4-j|^lM^ 2 7, 2 8-HsWa»*| 
ffllgS (PI»J»«) , 3 1-«i»j^ 3 2-i 
3 3-*^F*»J»ajE«H-Wffl, 3 6-2*8 

^lH]g§, 4 1, 4 4 3 •••3*0/ 

2 4 4 6 

20 4 7-JR»h^*tiEfitf»«, 4 8 --*3»«o 



1] 



7yX K 

asm 



sua 



*2 



23 



x 24 » 



ass 



T 



i2i 
! Pimm 



Vd* v<*** 

ten 




r 36 




^-37 


2ffl/3ffl 







— FT— 



31 



Rift 



Iu 



I» f « 



-8- 



(9) 



im2 ] 




[113] 



c— y" 


















V CJ 


^31 



-9- 



(10) 



Ifrffl 2001-18822 



14] 



mm 














««« 








F^-A(#%) 3D032 CC08 DA09 DA15 DA23 DA63 
DA64 DB02 DC01 DC02 DC03 
DC08 DC09 DC29 DC34 DC35 
DD06 DD10 DD17 EA01 EB11 
EC23 GG01 
3D033 CA03 CA13 CA16 CA17 CA19 
CA20 CA21 



-10- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ II^IAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



'ED TEXT OR DRAWING 



